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Abstract

Purpose We aim to identify patients at risk for post-operative urinary retention (POUR) and factors associated with POUR.
Methods Males who underwent inguinal hernia repair (IHR) from June 2010 to September 2014 at a single institution were
grouped according to the presence (symptomatic) or absence (asymptomatic) of preoperative urogenital symptoms (UGS).
Patients < 18 years of age were excluded. POUR was defined as the need to catheterize a patient who had not voided 6 h after
surgery. Data were examined using IBM SPSS v23.0.

Results Of the 60 asymptomatic and 30 symptomatic patients identified, no differences were seen in age (55 vs. 65, p=0.13),
length of stay > 1 day (3% vs. 13%, p=0.09), bilateral inguinal herniation (23% vs. 23%, p=1.00), or laparoscopic approach
(70% vs. 69%, p=1.00); however, significant differences were seen in POUR (5% vs. 27%, p=0.01) and a-blocker utilization
(50% vs. 80%, p=0.01). When age-matched, neither POUR (10% vs. 27%, p=0.10) or a-blocker utilization (57% vs. 80%,
p=0.05) significantly differed between asymptomatic and symptomatic patients, respectively. Logistic regression analysis
demonstrated that only bilateral inguinal herniation (OR 6.55, p=0.03) and symptoms (OR 6.78, p =0.02) were associated
with POUR. Asymptomatic patients with a unilateral hernia have a 4.3% risk of POUR, whereas symptomatic patients with
a bilateral inguinal hernia have at 57.1% risk.

Conclusions We demonstrate that bilateral inguinal herniation and UGS independently increase the risk of POUR, whereas
a-blockers do not. For the general surgical population, a-blockers should not be routinely prescribed to all patients and
instead should be limited to high-risk patients.
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Introduction abdomen or gastrointestinal system, accounting for 1% of

48.3 Million ambulatory procedures performed that year [1].

Inguinal hernia repair (IHR) remains one of the most com-
mon surgical procedures performed in the United States [1].
In 2010 alone, an estimated 449,000 IHRs were performed,
making it the most commonly performed surgery of the
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While IHRs are often elective outpatient procedures, some
patients require admission for a variety of reasons. One of
the most common indications for admission following IHR
is post-operative urinary retention (POUR). This is defined
as “the inability to spontaneously urinate following surgery,
requiring straight catheterization or placement of a Foley
catheter” [2]. With an overall incidence up to 22% following
IHR, POUR contributes to a significant number of admission
that are otherwise potentially avoidable and leads to not only
patient discomfort, but also increased morbidity and cost [3].

The aim of this study is to identify patient groups that
are at high- and low-risk for POUR following IHR at a sin-
gle institution. Factors previously reported to increase the
risk of POUR after IHR include older age, a preoperative
diagnosis of benign prostatic hypertrophy (BPH), and nar-
cotic usage, whereas judicious intravenous fluid infusion and
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use of a-blockers are reported to decrease this risk [3—10].
Among those studies, results vary, and little consensus exists
as to what factors truly determine a patient’s risk of POUR.
Clinical trials were conducted in prior years; however, the
results are less relevant to contemporary practitioners given
the advances in surgical and anesthetic techniques [4, 6, 8,
10, 11]. We hypothesize that specific variables exist that are
independently associated with an individual’s risk of POUR
following IHR.

Methods

Following institutional review board approval, a retrospec-
tive analysis of prospectively collected data at a single
institution was conducted for patients undergoing IHR from
June 2010 to September 2014. Males over 18 years of age
who underwent laparoscopic or open IHR were included
for analyses. All surgeries were performed by one of four
fellowship-trained minimally invasive surgeons. Foley cath-
eterization was routinely used preoperatively. Post-operative
urinary retention was defined as the need to catheterize a
patient 6 h after surgery for those who had not yet voided.
All study procedures for this single-center retrospective
study were reviewed and approved by the UNMC Institu-
tional Review Board. A waiver for patient written informed
consent was obtained for this study.

Outcomes measured

Patient characteristics including age, body mass index
(BMI), and past medical history were collected as was pre-
operative utilization of a-blockers. Hernia characteristics
including laterality and type were collected. Patients classi-
fied as having received an a-blocker either were prophylacti-
cally prescribed daily Tamsulosin (0.4 mg) for 2 weeks prior
to surgery or were already taking either Prazosin or Doxazo-
sin on a routine basis. Patients prescribed Tamsulosin prior
to surgery who did not experience POUR continued treat-
ment for 1 week after surgery, whereas those with POUR
remained on Tamsulosin for 1 month or were referred to
urology. Surgical data included length of stay (LOS), opera-
tive room (OR) time, surgical approach, and blood loss.

Statistical analyses

Patients were grouped based on the preoperative presence
(symptomatic) or absence (asymptomatic) of urogenital
symptoms (UGS) including urinary straining, increased
urinary frequency, history of BPH, or routine preopera-
tive a-blocker use. Patients were deemed as asymptomatic
if none of these factors were present. Initial analyses were
made between the symptomatic and asymptomatic groups
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with additional comparisons made for age-matched groups.
Outcomes were also analyzed based on preoperative use of
an a-blocker. Logistic regression analysis of patient age,
presence of preoperative UGS, hernia laterality, blood loss,
OR time, and a-blocker utilization were performed to deter-
mine which variables were independently associated with
POUR. Categorical data were expressed as frequencies,
whereas continuous data were presented as mean + standard
deviation (SD). Pearson’s Chi-squared test, Fischer’s exact,
one-way ANOVA, and Mann—Whitney U tests were applied
as indicated. Statistical analyses were conducted using IBM
SPSS v.23.0, with a level of significance of 0.05.

Results

A total of 90 males met criteria for inclusion in this study
(mean age 58 +12.0 years). Of these, 30 were classified as
having preoperative UGS (symptomatic) and the remain-
ing 60 were asymptomatic. Laparoscopic repair was com-
pleted in 62 patients (N =42 for asymptomatic patients and
N =20 for symptomatic patients) (Table 1). Of patients
who received an a-blocker, 24 had pre-existing UGS and
routinely took Prazosin or Doxazosin whereas 30 did not
have pre-existing UGS and were prophylactically treated
with Tamsulosin. For all patients, no significant differences
were found between asymptomatic and symptomatic patients
with regards to age (55+12.0 vs. 65+10.2, p=0.126),
LOS > 1 day (3.3% vs. 13.3%, p=0.093), bilateral ingui-
nal herniation (23.3% vs. 23.3%, p=1.000) or laparoscopic
approach (70.0% vs. 69.0%, p=1.000); however, significant
differences were seen in rates of POUR (5.0% vs. 26.7%,
p=0.005) and a-blocker utilization (50.0% vs. 80.0%,
p=0.006) (Table 1). When asymptomatic and symptomatic
patients were matched for age (n=30 for both groups), no
significant differences were seen for either POUR (10.0% vs.
26.7%, p=0.095) or a-blocker utilization (56.7% vs. 80.0%,
p=0.052); however, asymptomatic patients were more likely
to have intraoperative blood loss greater than 10 mL (60.0%
vs. 30.0%, p=0.020) and were more likely to have a recur-
rent inguinal hernia (23.3% vs. 0%, p=0.011) (Table 2).
Analysis of patients who either did or did not receive
an a-blocker preoperatively demonstrated that patient age
(64+11.6 vs. 51+£16.8, p<0.001), symptoms (44.4% vs.
16.7%, p=0.007), bilateral inguinal herniation (31.5% vs.
11.1%, p=0.040), and laparoscopic approach (81.1% vs.
52.8%, p=0.005) significantly differed between the groups,
respectively (Table 3). Logistic regression analysis of all
patients demonstrated that bilateral inguinal herniation
and preoperative UGS were the only factors independently
associated with POUR with odds ratios of 6.553 (95% CI
1.158-37.079, p=0.033) and 6.777 (95% CI 1.294-35.494,
p=0.024), respectively. Patient age (OR 1.039, 95% CI
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Table 1 Outcomes between

groups, all patients

Table 2 Outcomes between

age-matched groups

Factor® Asymptomatic (n=060) Symptomatic (n=30) p -value*
Age (years) 55+12.0 65+10.2 0.126
POUR 3(5.0%) 8 (26.7%) 0.005
a-blockers utilization 30 (50.0%) 24 (80.0%) 0.006
OR time (min) 82 [66.0-107.5] 79.5 [68.0-103.0] 0.831
LOS > 1 day 2 (3.3%) 4 (13.3%) 0.093
Bilateral inguinal hernia 14 (23.3%) 7 (23.3%) 1.000
Laparoscopic approach 42 (70.0%) 20 (69.0%) 1.000
Blood loss > 10 mL 31 (51.7%) 9 (30.0%) 0.072
Recurrent hernia 7 (11.7%) 0 0.090
BMI>35 16 (26.7%) 5 (20.8%) 0.781
*p-value significant if lower than 0.05 (in bold)

“Data displayed as N (%), mean + SD, or median [IQR]

Factor® Asymptomatic (n=30) Symptomatic (n=30) p -value*
Age (years) 60.5+12.9 65.6+12.3 0.126
POUR 3 (10.0%) 8 (26.7%) 0.095
a-blockers utilization 17 (56.7%) 24 (80.0%) 0.052
OR time (min) 80 [66.0-105.3] 79.5 [67.8-105.5] 0.796
LOS>1 day 0 4 (13.3%) 0.112
Bilateral inguinal hernia 4 (13.3%) 7 (23.3%) 0.317
Laparoscopic approach 18 (60.0%) 20 (69.0%) 0.472
Blood loss> 10 mL 18 (60.0%) 9 (30.0%) 0.020
Recurrent hernia 7 (23.3%) 0 0.011
BMI>35 9 (30.0%) 5 (20.8%) 0.445

*p-value significant if lower than 0.05 (in bold)
“Data displayed as N (%), mean + SD, or median [IQR]

Table 3 Outcomes between alpha-blocker utilization

Factor® Alpha-blocked preoperatively p -value*
Yes (n=54) No (n=36)

Age (years) 64+11.6 51+16.8 <0.001

POUR 9 (16.7%) 2 (5.6%) 0.104

Symptomatic 24 (44.4%) 6 (16.7%) 0.007

OR time (min) 82 [69.5-102.3] 80.5[66.0-115.8] 0.830

LOS > 1 day 4 (7.4%) 2 (5.6%) 1.000

Bilateral inguinal 17 (31.5%) 4 (11.1%) 0.040
hernia

Laparoscopic 43 (81.1%) 19 (52.8%) 0.005
approach

Blood loss> 10 mL. 20 (37%) 20 (55.6%) 0.083

Recurrent hernia 4(7.4%) 3(8.3%) 1.000

BMI>35 10 (20%) 11 (32.4%) 0.199

*p-value significant if lower than 0.05 (in bold)
*Data displayed as N (%), mean + SD, or median [IQR]

0.976-1.105, p=0.299), operative time (OR 0.976, 95% CI
0.946-1.006, p=0.117), blood loss > 10 mL (OR 0.964, 95%
CI0.181-5.129, p=0.965), and preoperative a-blocker use
(OR 1.093, 95% CI1 0.172-6.954, p=0.925) were not inde-
pendently associated with POUR (Table 4). Asymptomatic
patients with a unilateral inguinal hernia were determined to
have a risk of 4.3% of POUR, whereas patients with bilateral
inguinal hernias and preoperative UGS have a risk of 57.1%
(relative risk of 13.3).

Discussion

Post-operative urinary retention continues to be a signifi-
cant morbidity following IHR. The increased patient dis-
comfort, risk of urinary tract infection, cost, and extended
hospital stay are all reasons to minimize rates of POUR.
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Table 4 Logistic regression analyses of factors associated with POUR

Factor OR 95% C1 p -value*
Lower Upper
Patient age 1.039 0.976 1.105 0.299
OR time 0.976 0.946 1.006 0.117
Hernia laterality
Unilateral Reference 0.033
Bilateral 6.553 1.158 37.079
Blood loss
<10 mL Reference 0.965
>10 mL 0.964 0.181 5.129
Alpha-blocker use
No Reference 0.925
Yes 1.093 0.172 6.954
Symptomatic
No Reference 0.024
Yes 6.777 1.294 35.494

To accomplish this, it will be necessary to identify which
patients are at high-risk and effectively intervene.

Our data demonstrates that patients with bilateral ingui-
nal hernias and a history of urogenital symptoms are at
increased risk of POUR. In our cohort, we report that POUR
occurred in 12% (n=11) of our patients, which is consist-
ent with previously published rates [2—7, 10]. Our study
included a larger age range, only excluding adolescents. We
believe this may explain why the majority of our patients did
not have urogenital symptoms prior to surgery; however, we
also believe this is more representative of the overall patient
population undergoing IHR. Considering that 23% (n=21)
of our patients had a BMI> 35, 8% (n=7) had a recurrent
inguinal hernia, 23% (n=21) had bilateral inguinal hernias,
and 69% (n=62) underwent laparoscopic repair with OR
times approaching 80 min for both laparoscopic and open
approaches, we believe that the results of our study are more
generalizable than prior studies which had more restrictive
inclusion criteria [4, 6, 10, 11]. Additionally, 60% (n=54) of
our patients were a-blocked prior to surgery and we believe
this allows us to draw conclusions regarding its potential
benefit.

We performed several analyses to ascertain the risks or
benefits of several factors associated with POUR in patients
undergoing IHR. In prior studies, univariate and multivari-
able analyses were most frequently performed; however,
logistic regression analyses were infrequently performed.
We chose to perform logistic regression analyses because it
simultaneously accounts for all variables and allowed us to
determine which factors are truly independently associated
with the outcomes of interest (POUR). In doing so, we failed
to demonstrate that a-blockade significantly reduced the risk
of POUR. This is in contrast to previous studies with varying
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methodologies; however, we did find that bilateral inguinal
hernias and UGS were significantly associated with POUR,
which is consistent with prior reports [5, 7, 9]. This makes
logical sense as longer operative times and more anesthetic
are required for bilateral inguinal hernia repairs and patients
with poor micturition as baseline may be less likely to suc-
cessfully initiate urinary flow following IHR.

Few clinical trials have been completed and significant
variation exists among their methods and results [4, 6, 10,
11]. In 1988, Goldman and colleagues conducted an open-
label prospective study randomizing 102 patients to receive
either no treatment or Phenoxybenzamine. All patients were
over 60 years of age, 83% received regional anesthesia, and
patients with POUR underwent suprapubic catheteriza-
tion, as opposed to urethral catheterization. While POUR
rates were reduced with Phenoxybenzamine (0% vs. 26%,
p <0.01), four patients experienced significant orthostatic
hypotension [10]. In 1995, Woo and colleagues were unable
to demonstrate that Prazosin reduced the risk of POUR in a
randomized placebo-controlled trial. While this study was
blinded to the investigator and patients, the nursing staff
was aware of the trial and only 2 of 70 patients experienced
POUR [4]. In 1999, Gonullu and colleagues demonstrated
that Prazosin reduced the risk of POUR in a randomized
placebo-controlled study of 156 males; however, of the 27
patients classified as having developed POUR, less than half
required catheterized [11]. In 2010, Mohammadi-Fallah and
colleagues randomly assigned 80 males to receive either
Tamsulosin or placebo prior to open IHR without mesh.
Only patients over age 50 without urologic complaints who
had a unilateral non-recurrent hernia were included. A small
but significant reduction in catheterization frequency was
noted in the Tamsulosin arm (2.5% vs. 15%, p=0.04) [6].
Two randomized double-blinded clinical trials are currently
underway (NCT03314259 and NCT02958878) which aim to
determine if prophylactic a-blockade reduces the risk POUR
in patients undergoing IHR in today’s practice environment;
however, both have yet to accrue.

This study has limitations in addition to its retrospective
nature. One patient had a remote history of prostate cancer,
one had a history of both prostate and bladder cancer, and
another had a prior history of bladder rupture, which could
have impacted their outcomes. Nonetheless, all were in the
symptomatic group, and only the first routinely took an
a-blocker. Regardless, none developed POUR, and logistic
regression was applied to account for this potential bias. A
significant limitation to this study is that intraoperative fluid
administration was not accounted for. Patients who received
unknowingly higher amounts of intravenous fluids may have
been at higher risk for POUR. Patients with symptomatic
urinary retention also received post-void residuals; however,
this data is not routinely documented in the medical record
and we were, therefore, irretrievable given the retrospective
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nature of this study, further limiting our findings. For future
prospective studies, it would be beneficial to collect these
data. This size of this study also limits the generalizabil-
ity of the results; however, we do believe that the patients
included in this analysis are a better representation of the
overall population of patient who are undergoing inguinal
hernia repair. Another limitation is that 93% of the patients
included in this study had a LOS of 1 day. If the LOS was
collected in hours instead, a significant difference may have
been found.

Modifiable factors such as intravenous volume infused,
operative time, a-blockers, type of anesthesia, narcotics,
operative approach, and mesh have all been proposed as
potential areas of intervention to reduce the risk of POUR;
however, little consensus exists, and surgical practices vary.
Additionally, what defines POUR varies in the literature,
and a standard definition would be helpful both for clini-
cal and research purposes. Until sufficient data is available
to determine not only the intervention, but also the patient
population in which to perform it, clinical judgement will
continue to dictate the perioperative management of patients
undergoing IHR to reduce the risk of POUR.

Our data demonstrates that, when considering the entire
spectrum of patients undergoing IHR, a-blockade does not
reduce the risk of POUR. We do believe that a-blockers
may have protective effects, but only in high-risk patients.
Further work is required to better define this population and
demonstrate the efficacy of a-blockers in this population in
a modern surgical practice. To best address the efficacy of
a-blockers in patients undergoing inguinal hernia repair,
a prospective study would need to be completed and pro-
spectively collect information relevant to factors that this
study was less able to examine given its retrospective nature
including pain scores, measurement of post-void residuals
volumes, and fluid administration. We recommend that
a-blockers only be used in patients perceived to be at high-
risk for POUR, which would include patients with preopera-
tive UGS or bilateral inguinal hernias.
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